Purpose This study examined the developmental trajectories of self-esteem and body mass index (BMI) from adolescence to mid-adulthood and the way the association between selfesteem and BMI changed during a 26-year follow-up. Methods Participants of a Finnish cohort study in 1983 at 16 years (N = 2194) were followed up at ages 22 (N = 1656), 32 (N = 1471), and 42 (N = 1334) using postal questionnaires. Measures at each time point covered self-esteem and selfreported weight and height. Analyses were done using latent growth curve models (LGM) and difference scores. Results In LGM analyses among females both the initial levels (r = −0.13) and slopes (r = -0.26) of the self-esteem and BMI trajectories correlated negatively. Among males, there were no significant correlations between self-esteem and BMI growth factors. The association between increasing BMI and decreasing self-esteem among females was strongest between ages 22 and 32 (r = −0.16), while among males, increases in BMI and self-esteem correlated positively (r = 0.11) during that period. Among females, cross-sectional correlations between selfesteem and BMI showed an increasing trend (p < 0.001) from age 16 (r = −0.07) to age 42 (r = −0.17), whereas among males negative correlation (r = −0.08) emerged only in mid-adulthood at age 42. Conclusion Among females, higher and increasing BMI is associated with lower and more slowly increasing selfesteem. This association is not restricted to adolescent years but persists and gets stronger in mid-adulthood. Among males, associations are weaker but indicate more age-related differences. The results highlight the need for interventions that tackle weight-related stigma and discrimination, especially among women with higher body weight and size.
Introduction
Self-esteem, as the evaluative component of the self-concept, is vitally important for good mental health [1] , and research indicates that it predicts a variety of other important life outcomes [2, 3] . For those being overweight or obese, maintaining a positive self-image might prove a challenge, since the Western culture so strongly markets the thin body ideal as its prevailing norm, especially for females [4, 5] . Moreover, low self-esteem may hinder successful weight loss and maintenance in the current obesogenic environment, and failures in weight control may further reduce self-esteem [6] , leading to a vicious cycle between diminishing self-esteem and higher body weight. In their meta-analysis, Miller and Downey [7] reported self-esteem and measures of heavyweight to be inversely related at small to moderate levels. However, the association between self-esteem and overweight/ obesity has typically been studied in samples of children and adolescents [8] , while longitudinal studies are scarce and prospective studies extending beyond adolescent years even more so.
Although the prevalences of overweight and obesity in western countries are high [9] ; the cultural norms of ideal body shape prefer thinner looks, while overweight and obesity are generally stigmatized [10] . As the self-concept is in part a reflection of how we think others view us [11] , the negative attitudes and prejudice (whether anticipated or actually experienced) towards the overweight/obese are likely to affect the self-concept of those belonging to that group, leading to a lowered self-esteem and psychological ill health [8, 12] . The association between self-esteem and obesity is likely to be bidirectional, however. Indeed, some prospective studies have indicated that low self-esteem in baseline is associated with increased body mass index (BMI) or waist-to-hip ratio after several years of follow-up even when controlling for baseline weight levels [3, 13] .
Previous research shows that the association between selfesteem and overweight/obesity is more pronounced among females [7] . Most likely, this is because the standards for thinness and pressures towards the thin body shape ideal are far more stringent for females than males [4] . Consequently, body dissatisfaction is common among females, and it begins at an early age [14] . Among males, associations between body size and self-esteem are weaker, perhaps in part because the tissue type (fat vs. muscle) is also of importance, not merely the weight [15] . Another potentially important moderator of the self-esteem-heavyweight association is age. Miller and Downey [7] argued that the relation could be weaker in adulthood, but stronger in adolescence and early adulthood, since appearance issues relating to dating and mating are more important at this time. This contention was also partly supported in their meta-analysis, in that the inverse relation between selfesteem and heavyweight was stronger during college years than later in adulthood [7] .
However, no previous study has investigated how the relationship between self-esteem and overweight/obesity develops during the maturational processes from adolescence to adulthood and whether this development is different between genders. In this prospective study with a 26-year-long follow-up and a sample which at baseline comprised practically a full age cohort of one Finnish city, the present research examines the association between selfesteem and BMI and its development from age 16 to mid-adulthood at age 42 years. The study question is addressed at the level of individual growth trajectories and change scores, as well as by comparing the cross-sectional correlations at different ages, i.e., how age moderates the association between self-esteem and BMI. The moderating role of gender is also studied at all levels of analyses.
Subjects and Methods

Subjects
The original target population included all Finnishspeaking ninth-grade pupils attending secondary school in the spring of 1983 in Tampere, an industrial university city in southern Finland with 166 000 inhabitants at that time. In 1983, 2194 pupils (96.7 % of the target population; 1071 females, 1123 males; mean age 15.9 (SD 0.3) years; all Caucasian), completed a questionnaire during school hours. Participants in the 1983 baseline study were followed up by postal questionnaires in 1989 (N = 1656, 75.5 %), 1999 (N = 1471, 67.0 %), and 2009 (N = 1334, 60.8 %) when the subjects were 22, 32, and 42 years of age, respectively.
Of the participants, 87.6 % (N = 1922) participated in at least one follow-up panel after the baseline, 70.1 % (N = 1538) in at least two, and 45.6 % (N = 1001) in all three follow-up panels. Attrition was examined by correlating study variables at age 16 with the number of waves of participation (range 1-4). On average, there were 3.0 responses per participant, the number being higher in females than males (3.3 vs. 2.8, p < 0.001). However, response was not related to self-esteem or BMI at age 16 either among females or males.
Measures
Self-esteem
The measure of self-esteem [16] consisted of seven statements of self-worth resembling those used in Rosenberg's measure [17] . The statements were BI believe in myself and in my possibilities,^BI wish I was different from how I am^(reversed), BI suffer from feelings of inferiority^(reversed), BI think I have many good qualities,^BI feel I lack selfconfidence^(reversed), BI am capable of doing the same as others,^and BI am often dissatisfied with myself^(reversed). The self-esteem score was calculated as the mean of item scores (theoretical range 1-5). Cronbach's alphas ranged from 0.80 to 0.89 in the different panels.
Body Mass Index
BMI was calculated by dividing self-reported weight (kg) by the square of self-reported height (m). No systematic information was available on pregnancies, but for those females who spontaneously reported being pregnant at the time of completing the questionnaire (N = 36), BMI was coded as missing in that panel.
Statistical Analyses
Analyses were done using Mplus 5.2 software (Muthén & Muthén, Los Angeles, CA, USA) [18] and PASW Statistics 18.0 (SPSS Inc., Chicago, IL, USA). The trajectories of selfesteem and BMI were analyzed with latent growth models (LGM) within the structural equation modeling (SEM) framework. In a linear LGM time loadings of the slope factor are fixed to represent linearly growing time, in this case 0, 0.6, 1.6, and 2.6 (in tens of years) for the consecutive study panels. Non-linear trajectories can be modeled using higher order growth factors or by estimating some loadings of the slope factor freely from the data [19] .
The estimation of the self-esteem growth trajectory has been presented earlier [20] . In brief, the best model fit was achieved with a non-linear model where the last time loading of the slope factor (1.7 in females, 1.5 in males) was estimated freely (for model fit, see Table 2 ). Also for BMI, linear models were fitted first, then those with a quadratic growth factor, and alternatively, also models where one or two of the time loadings of the slope factor were estimated freely. None of these models as such provided an acceptable fit to the data. Finally, models with both a quadratic factor (with variance constrained to zero to allow estimation) and freely estimated time loadings for the last panel (2.1 in females, 1.7 in males) gave a good representation as to the form of the trajectory, so these models were retained for further analyses (for model fit, see Table 2) .
Correlations between the self-esteem and BMI growth factors were obtained from a parallel process LGM where the two growth trajectories were estimated simultaneously in one model. In order to find out whether the association between the change trajectories was different in different developmental periods, the trajectories were Bdecomposed^into three phases using simple difference scores between consecutive panels. The difference scores were formed by subtracting the value of self-esteem (or BMI) in one panel (e.g., 16 years) from its value in the next panel (22 years); thus, the difference scores represented change from 16 to 22, from 22 to 32, and from 32 to 42 years. A model using these difference scores was then specified to examine correlations between the change scores. Finally, to analyze how the association between self-esteem and BMI develops from adolescence to mid-adulthood (i.e., moderation by age), cross-sectional correlations between them were obtained from a saturated model of full correlation matrices between the study variables. All SEM analyses were done first without any adjustments and then with adjusting for basic education at age 22 (completed high school, yes/no): as the results were practically identical, the original estimates without adjustments are presented.
Gender differences in estimates were tested with the χ 2 change statistic derived from multigroup analyses, comparing models with and without the parameter of interest constrained to be the same between genders. Similarly, to test whether correlations between self-esteem and BMI were different between study panels, the χ 2 change statistic was used to compare models with and without constraining these correlations to be the same across the panels. To deal with missing values due to attrition, the full information maximum likelihood (FIML) estimation method was used, which produces less biased and more reliable results compared with conventional methods of dealing with missing data [21, 22] . Model fit was assessed by the Tucker-Lewis index (TLI), the comparative fit index (CFI), and the root mean square error of approximation (RMSEA). TLI and CFI values ≥0.95 and RMSEA values ≤0.06 were considered to indicate a good fit to the data [23] . As the distributions of self-esteem and BMI deviated slightly from normal, analyses were additionally run with the MLR estimator, which produces standard errors that are robust to non-normality [18] . These sensitivity analyses produced essentially the same results as those presented using the maximum likelihood (ML) estimator.
Results
Descriptive statistics of the study variables are given in Table 1 . Observed means of self-esteem increased from age 16 to 32 years but remained the same between ages 32 and 42, whereas the BMI means grew throughout the study period, as did the prevalences of overweight. In all panels, males had higher self-esteem and BMI than females (p < 0.001).
Parameter estimates of the self-esteem and BMI latent growth curves are given in Table 2 . Linear slopes of both self-esteem and BMI were positive and significantly different from zero, indicating that self-esteem and BMI increased during the study period. The overall growth patterns of selfesteem and BMI as estimated by the LGM analyses are presented in Fig. 1 .
Among females, there was a significant negative correlation (−0.13) between the initial level growth factors of selfesteem and BMI (Table 3) . Also, the growth rates of the trajectories were significantly negatively correlated (−0.26) in females, indicating that during the period from age 16 to 42, an increase in BMI was associated with a slower development in self-esteem. Among males, there were no such associations between the growth factors, and the gender differences regarding these associations were significant (Table 3 ). There were no correlations between the intercept of the one and the slope of the other trajectory among either females or males.
In order to ascertain that the correlations between the growth factors were not biased due to the non-linearity components of the specified trajectories, a model with only linear slopes (fixed time values representing linear time) for both self-esteem and BMI trajectories was estimated. Although this model gave less than optimal fit to the data (χ 2 = 643. The developmental trajectories of self-esteem and BMI were then Bdecomposed^into three separate phases using simple difference scores between the consecutive study panels. Correlations between these change scores are presented in Table 4 . The results show that the changes in self-esteem and BMI were not related in the period from adolescence to young adulthood among either females or males. Correlations between the changes became significant and were most prominent between ages 22 and 32. However, while in females, an increase in BMI during this period meant a decrease (or a slower increase) in self-esteem, among males, an increase in BMI was associated with an increase also in self-esteem. Among females the inverse relation between the changes continued to be prevalent also in the period from age 32 to 42 years, although to a lesser degree.
The development of the association between self-esteem and BMI from adolescence to mid-adulthood as represented by the cross-sectional correlations in the study panels is depicted in Fig. 2 . In females, the negative correlations between self-esteem and BMI were significant and increasing in magnitude throughout the study period. This trend of ever stronger correlations was significant as compared to a model where all four correlations were constrained to be equal (Δχ 2 = 17.72, df = 3, p < 0.001). Among males, the correlations between self-esteem and BMI were close to zero, slightly on the positive side if anything, and non-significant between ages 16 and 32. However, there was a clear change in this in the last panel at age 42, when the negative correlation between self-esteem and BMI emerged for the first time among males: the correlations of the first three panels were not significantly different from each other (Δχ 2 = 1.70, df = 2, p = 0.427), but the one in the last panel differed significantly from the other three (Δχ 2 = 9.80, df = 1, p = 0.002).
Discussion
In the present study, the association between self-esteem and BMI and its development from adolescence to adulthood was explored. Among females, a small, but persistent association, between low self-esteem and high BMI was found, and it became progressively stronger from adolescence to mid-adulthood. This development was evident also at the level of individual growth trajectories of self-esteem and BMI during the study period. Among males, self-esteem and BMI were mainly unrelated, with the correlations found to be weak, and in some instances, to be in the opposite direction than those among females. Also, the pattern of age differences was different as compared to females: the positive association between increasing BMI and increasing self-esteem in young adult males changed to a negative correlation between selfesteem and BMI by mid-adulthood. When the developmental trajectories of self-esteem and BMI were specified in a single parallel process growth model, the results among females showed significant negative correlations between both the levels and the slopes of the growth trajectories. This means that the self-esteem trajectory follows, on average, a lower path among those in the more obese end of the BMI continuum, but also, and more importantly, that it develops less favorably for those females whose BMI increases more rapidly. Considering the 26-year-long study period comprising developmentally quite different phases from adolescence to mid-adulthood, this finding cannot be regarded as a trivial one: the result shows that this is a phenomenon of persistence, manifesting itself at the level of individual developmental paths, not just as mean or group level associations. Comparable studies using individual growth trajectories are hard to find from previous literature. In their study, Mustillo et al. [24] reported self-esteem trajectories in different BMI trajectory groups among girls between ages 9 to 17 years. Their results seem to suggest (direct comparisons between the BMI trajectory groups were not made) that those girls who became obese during adolescence had the poorest, while those formerly obese girls who became non-obese had the most favorable self-esteem development. Although studies analyzing individual level changes are scarce, the long-term and persistent nature of the association between self-esteem and BMI among females has been indicated in other types of longitudinal studies as well. For example, Ternouth et al. [13] reported self-esteem at age 10 to predict weight gain by the age of 30 especially in females. The persistence of the inverse association between selfesteem and BMI among females was further clarified when the cross-sectional correlations between them in the study panels were analyzed. The results showed a statistically significant trend of progressively stronger correlations between low self-esteem and high BMI from adolescence to mid-adulthood. This was contrary to the idea that issues relating to physical appearance, like overweight and obesity, would lose their meaning as determinants of self-worth as the participants reach mid-adulthood, a type of trend that was indicated by some earlier research findings [7, 25, 26] . Rather, the results seem to suggest that pressures to adhere to cultural beauty ideals do not lose their grip on females as they reach midadulthood. In this sense, our findings resemble more the [20] , and they are represented here only for the sake of clarity results reported by Tiggemann and Stevens [27] , which showed the correlation between weight concern and low self-esteem to be non-significant below age 30 (and above 50) years, but significant in the age group of 30-49 years, and within this group, being even strongest between the ages of 40 and 49 years. Similarly, in the study by Runfola et al. [28] , women in the age group of 35-44 years had the highest degree of body dissatisfaction of all age groups, while also having the highest mean BMI level. Thus, our results might simply reflect the fact that as women age and gain weight, they move further away from the culturally desired body ideal.
It needs to be noticed, however, that the associations between age and body image are complex, and the strength, direction, and linearity of the association depend on the studied aspect of body image [29] .
In addition to aging, some cohort-specific effects might be operating here and in part explain the increasing negative correlations between BMI and self-esteem among females. During the study period, from the beginning of 1980s, our environment has become more and more obesogenic, resulting in the current obesity epidemic [30] . While the thin body ideal for females has prevailed (if not gotten stronger), the gap between the actual mean body shape and size in the population and the prevailing thin ideal has become wider [5] . The obesity epidemic has also made obesity and the related health risks and the costs they are likely to induce for the health care system a constant topic in the public eye. Thus, obesity is now visible not only in contention with the thin beauty ideal, but also with health norms, which currently (quite unduly) emphasize the self-control (or the lack of if) on the part of the obese [31] .
Yet another viewpoint to the studied phenomena was achieved by Bdecomposing^the growth trajectories down into panel to panel changes using difference scores. Although the method employing simple differences is a rather crude one and the results need to be viewed only as suggestive, at face value, these analyses added some new insights to our findings. The most interesting of these-in fact, one of the strongest effects of the study-was the gender divergence that emerged between ages 22 and 32: whereas in females, an increase in BMI during this period was related to a slower development of self-esteem, just the opposite was true for males, among whom gaining weight was associated with gaining self-esteem. While the result among females is understandable given their higher pressures to conform to the thin body ideal, the male side of this finding requires a bit more explanation. The positive association between weight gain and increasing self-esteem is in line with earlier studies reporting young adult males' desire to be heavier [32] and to have more muscles [33] . Research also indicates that males are more likely not to perceive themselves as Model fit, χ 2 = 124.1 (df = 39), p < 0.001, CFI = 0.98, TLI = 0.98, RMSEA = 0.045. The quadratic growth factor of BMI with zero variance was included in the model overweight, even if they are, and rate themselves more attractive compared to overweight women [34] . In addition, the culturally acceptable body shape types are more versatile for males as compared to the one strict slim type available for females [4] . Thus, it seems that the weight gain that took place among males between the ages of 22 and 32 has been welcomed by some of them, perhaps more likely if the gain was due to increased muscle mass, while for some others, the weight gain might have appeared as something not to be too worried about, at least not as something that jeopardizes one's self-concept at this stage of life.
Among males, the cross-sectional correlations between self-esteem and BMI were slightly positive but nonsignificant between ages 16 and 32. These non-significant associations show that body weight as captured using BMI is not very relevant for the male self-esteem but also indicate that BMI might be a somewhat problematic measure of body shape and size in males due to its inability to differentiate between tissue types, i.e., muscle vs. fat [35] . The association between BMI and self-esteem changed by the last panel at 42 years when the correlation for the first time was negative and significant. Although the effects were small, the change from the positive association of weight gain and increasing self-esteem between ages 22 and 32 to the negative crosssectional correlation between BMI and self-esteem at age 42 is nevertheless apparent. This age-moderated pattern of findings resembles well the results by Rozin and Fallon [36] and Lynch and Zellner [33] where college-age males indicated a clear desire for more muscles [33] , whereas fathers of collegeage males indicated as having more extra weight due to fat than they considered ideal [36] . Similarly, a recent Finnish Results are from an autoregressive model, where autoregressions were specified within processes of changes (e.g., from BMI change 16-22 years to BMI change 22-32 years), no cross-lagged effects were specified, and associations between processes were specified as correlations between the change scores as shown in the table. Estimates are from a saturated multigroup (females, males) model, with all correlations between observed variables specified. Gender differences were significant at age 22 (Δχ 2 = 9.7, df = 1, p = 0.002), age 32 (Δχ 2 = 14.8, df = 1, p < 0.001), and age 42 (Δχ 2 = 4.9, df = 1, p = 0.027) *p < 0.05 ***p < 0.001 population-based study showed that males of three age groups (18) (19) (20) (21) (22) (23) (24) (25) (26) (27) (28) (29) (30) (31) (32) (33) (34) (35) , and 36-49 years) were more likely to agree with the claim BI am too fat^as a function of age, while being also indicative of a trend that agreement with the claim BI am too thin^was most common in the youngest age group [29] . Thus, our results, in connection with these findings suggest that by mid-adulthood, the young adult males' desire for more muscles is replaced by considerations of having too much weight due to fat. This change has to be taken into account when relating BMI, as a measure of body size and shape, with psychological outcomes among males of different ages.
Strengths and Limitations
One of the strengths of this study is the practically complete sample of the targeted cohort in the beginning of the study. Higher attrition rates were observed in the later panels, yet only some 13 % of the cases provided no follow-up data after the baseline, and in effect, an average of three (out of four) instances of measurements were available per case. Attrition was related to gender but not to self-esteem or BMI at age 16. Nevertheless, all analyses were done using FIML estimation, which retains all cases and uses all available information in the analyzed data set in the parameter estimation, producing less biased estimates than more conventional methods of dealing with missing data [21] .
The follow-up time of 26 years is exceptionally long, and studies on this subject with a follow-up period of comparable length are hard to find. Given the rarity of previous studies extending beyond the adolescent years, our study ranging from adolescence to young adulthood and further up to midadulthood can be regarded a valuable extension to the current literature. To have only four measurement points covering a period this long, however, is less than optimal, and having more measurement points would have provided a more detailed picture of the relationships between change trajectories of self-esteem and BMI.
The possibility that the observed associations between selfesteem and BMI are a product of some third variable requires a consideration. We ran analyses additionally with adjusting for basic education but that did not have any considerable effect on the results. However, there are many other candidate third variables that were not controlled for in the analyses, including e.g., chronic diseases and mental disorders. This is a limitation in our study and needs to be kept in mind when interpreting the results.
Finally, our measure of BMI was based on selfreported height and weight, which may have resulted in some underestimation in BMI levels. Comparing the mean BMI levels in our study at ages 32 and 42 to a recent Finnish report using large population-based surveys and standardized protocols for measuring height and weight suggests that this underestimation has been small [37] .
Nevertheless, since BMI was used as a continuous measure in the analyses, the bias due to its underestimation has likely been only modest or negligible [38] .
Conclusions
To conclude, our results show that among females higher and increasing BMI is associated with lower and more slowly increasing self-esteem from adolescence to midadulthood. The association between the two is not restricted to adolescent years but persists and even gets stronger in adulthood. Among males, self-esteem and BMI were mainly unrelated to each other, although there were some interesting age-related changes in this association. The weaker relationship between self-esteem and BMI among males may be related to normative pressures being less strict towards the male body as well as to greater problems in using BMI to measure excess body weight and size in males. The present findings highlight that public health policy and interventions that tackle weight-related stigma and discrimination are needed in order to improve well-being especially among women with higher body weight and size.
